| INTRODUCTION
Vitamin D, long known for its role in calcium homeostasis, 1 recently has been recognized for its immunoregulatory functions. 2, 3 One of vitamin D's key effects is its role in mucosal immunity and early defense mechanisms against certain infections. 4 Research into macrophagepathogen interactions indicated that vitamin D plays a crucial role in endogenous antimicrobial defenses. 5 Hypovitaminosis D has been implicated as a cause of impaired immune function in respiratory tract infections 6, 7 and has been found to be a risk factor for pulmonary tuberculosis (TB) caused by Mycobacterium tuberculosis. conversion to the yeast phase. 15 If pulmonary defenses fail to clear the conidia, normal body temperature along with other factors allow transformation to the yeast phase. 16 B. dermatitidis can evade these host defenses by means of a surface adhesion virulence factor. 17 The factor is present only in the yeast phase and is necessary for adherence to macrophages; it binds the fungus to macrophages via complement receptors 18 in a manner very similar to M. tuberculosis.
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Internalization of the virulence factor via receptor-specific endocytosis leads to suppression of normal macrophage and neutrophil functions. 20 Suppression of macrophage function is also the means by which M. tuberculosis evades host defenses. 21 In specific regions of the United States, B. dermatitidis causes substantial morbidity and mortality in both canine and human populations. 22 Dogs appear to be at increased risk of infection 23 and may act as a sentinel for human infections. 24, 25 
| MATERIALS AND METHODS

| Control animals
The control population (n = 35) consisted of client-owned, healthy dogs (n = 16) as well as healthy, random-source hound mixes (n = 19).
Routine laboratory screening (CBC, serum biochemical profile) in addition to a complete physical examination was performed in both groups to rule out subclinical illness. Neither group of healthy dogs was receiving any medications other than routine heartworm and flea prophylaxis. 3 | RESULTS There was no difference in terms of age between groups (P = .13), with a median age for healthy dogs of 3 years (range, 2-9) and .04
| Clinical animals
| Study population
Results are presented as median (range) for all continuous variables, and as number of dogs (percentage) for categorical variables. Only values which had a significant P value were included (significance level set at P < .05 
| Survival study in dogs with blastomycosis
No significant association was found between 25(OH)D, PTH, or iCa concentrations and survival. Among all of the variables tested, the only ones that were significantly associated with survival were lactate concentrations (P = .02), bone as an affected site (P = .01), lymph node as an affected site (P = .008), skin as an affected site (P < .001), number of affected sites (P = .005), and presence of respiratory signs (P < .001), whereas pulmonary involvement and the presence of pulmonary radiographic lesions were not (Figure 2) . non-tubercular mycobacterial lung disease, 34 and human immunodeficiency virus. 35 Vitamin D plays a key role in the host response to M. tuberculosis. 36 Host defenses against mycobacteria involve the process of autophagy and the activation of endogenous antimicrobial peptides. Autophagy describes the ability of the host to eliminate intracellular pathogens by the maturation of phagosomes into phagolysosomes. 37 Vitamin D improves macrophage killing of M. tuberculosis by these mechanisms. 5, 38 The ability to escape this macrophage activity characterizes the virulence of M. tuberculosis 39, 40 and is speculated to occur when vitamin D concentrations are low or insufficient. 30, 33 Cats with mycobacterial infections were found to have significantly lower vitamin D concentrations than healthy controls, but similar vitamin D concentrations to cats with systemic illness. One argument for this finding is that cats that are ill are not eating and therefore do not ingest enough vitamin D to maintain normal concentrations. 32 Cats and dogs obtain their vitamin D through diet and not sunlight exposure. 41 In this latter study, many of the cats with mycobacterial infections were eating and the conclusion was that the low vitamin D concentrations were likely a result of the disease process. 32 Unfortunately in our study, many of the medical records did not contain information on whether the dog was eating, therefore a similar conclusion cannot be drawn for the dogs in our study. Indeed, 1-α-hydroxylase becomes overexpressed in macrophages in some granulomatous diseases as a result of inflammation. 42 The rationale is that higher 1,25(OH) 2 D activity is the body's response to combat the pathogen. 43 A previous study showed that macrophages increase production of endogenous antimicrobial peptides in the presence of 1,25(OH) 2 D. 36 We did not measure 1,25(OH) 2 The normal serum calcium concentration in most dogs is consistent with a previous study evaluating calcium concentrations in dogs with blastomycosis. 49 We did find higher iCa concentrations in the dogs with blastomycosis, but it should be noted that the higher iCa concentrations still were within the normal range. In a study of 125 dogs with blastomycosis, only 2 of 47 dogs had increased serum total calcium concentrations and only 1 of 26 dogs had serum iCa concentrations above the reference range. 50 Another study found only Humans with TB also are noted to have higher platelet numbers. Platelets are believed to play a part in the inflammatory process because their numbers are associated with acute phase reactants. 60 Dogs with lower vitamin D concentrations also had higher serum creatinine, total protein, and potassium concentrations and alkaline phosphatase activity. For venous blood gas analytes, dogs with blastomycosis had higher pH, and lactate concentration and lower PCO 2 and bicarbonate concentrations. The increased total protein concentration has been a consistent finding in dogs with blastomycosis. 27, 50, 51 The differences in serum creatinine and potassium concentrations, although statistically significant, were minor and concentrations were still within the normal reference range.
The higher pH and lower PCO 2 concentrations in blood may reflect respiratory alkalosis in those dogs with pulmonary involvement. The lower bicarbonate concentrations may represent metabolic acidosis secondary to increased lactate concentrations or could be compensatory to respiratory alkalosis. Again, the differences are minor and may simply reflect normal variation in the population.
Interestingly, pulmonary involvement and the presence of pulmonary radiographic lesions were not associated with survival as had been shown in a previous study, 61 indicating that the prognosis for pulmonary blastomycosis was poor only if the dog presented with respiratory clinical signs. Therefore, finding a pulmonary lesion of blastomycosis in a dog is not necessarily associated with a worse outcome, even when the radiographic pattern is miliary or diffuse, as long as the dog does not show respiratory clinical signs.
Our study had several limitations. We studied a small number of dogs and may not have had enough power to identify all the associations that existed. Because of the clinical nature of our study, not all animals received the same diagnostic testing and therefore we may have missed lesions that could have affected the comparisons.
Although statistical significance was reached for many variables between the 2 groups, some differences were slight and did not fall outside of the normal reference ranges.
Similar to humans with TB, our study found comparatively lower vitamin D concentrations in dogs with blastomycosis. The significance of these findings is unknown at this time. It remains to be determined whether supplementation with vitamin D will improve response to therapy in dogs with blastomycoses or is simply a single risk factor in a multifactorial process. 62 In humans with TB, supplementation with vitamin D has led to conflicting results, [63] [64] [65] and these results may be 
